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[57] ABSTRACT 

A pin>removal tool (36) for removing a damaged or 
defective pin (23a) from a printed wiring board (21) 
includes a handle (37) and a shaft (38) extending from 
one end of the handle. The tool (21) further includes a 
sleeve (58) which is threadedly attached to the shaft 
(23) to facilitate rotational and axial movements there- 
between. A pin-removal member (39) is fixedly at- 
tached to the shaft (38). The pin-removal member (39) 
includes a bore (42), a transverse slot (44) at one end of 
the member and a pair of shoulder-retaining portions 
(55) which aid in the removal of the pin (23). Laterally 
extending shoulders (29) of the pin (23a) are positioned 
within the slot (44) and the tool (36) is rotated ninety 
degrees to position the portions (55) adjacent to the 
shoulders. The sleeve (58) is then rotated while being 
held axially against the board 10. Upon rotation of the 
sleeve (58), the shaft (38) moves axially within the 
sleeve whereby the portions (55) pull the pin (23a) axi- 
ally from the board (21). 

12 Claims, 11 Drawing Figures 
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PIN REMOVAL TOOL SUMMARY OF THE INVENTION 

The present invention rdates to a tool for removing a 

TECHNICAL FIELD jnn from a support where the pin is formed with a por- 

This invention relates to a pin removal tool and par- * exten<Ung laterally from the axis Aereof. To ac- 

Ucularly to a tool for removing defective or damaged ''?"P''* foregomg. the tool mcludes a casjng a 

shouldered pins from apertures of a support. pm-removal member positioned for mov«nent withm 

^ the casing and means for axially movmg the pin<remo- 

BACKGROUND OF THE INVENTION val member within the casing upon rotation thereof. 

In some types of dectronic equipment used for inter- '^^ invention furfier includes means formed on the 

«^ i\llr* i 1 7^ t . ■ 1 pm-removal member for captunng the laterally extend- 

l^^^ / f^^'V^ ^^"^^'^ ^J^^"^ portions of the pin with the pk-removal member so 
l^ If fonned with shouldej^ are inserted mto that upon rotation of the casingf the pin™^ 
aperturesofasupport,suchasapnntedwinngboar4 ber moves axially within the casing to withdraw the 
closely sp»^d rows or arrays to form a back plane 15 eaptuied pin from the support, 
assembly. Edge board connectors of other pnnted wir- 
ing boards are ultimately mated with the back plane- BRIEF DESCRIPTION OF THE DRAWINGS 
supported pins which are referred to as iri-board pins. fIqs. 1, 2 and 3 are perspective views showing the 
Occaaonally, during manufacturing assembly or in a removal of a pin from a support by using a tod embody- 
field repair operation, one or more of the plurality of 20 ing certain principles of the invention; 
closely spaced pins which have been inserted into the FIG. 4 is a view of a pin-insertk>n and pin-removal 
apertures of the printed wiring board may be defective facility; 

or become damaged and hence must be extracted and FIGS. 5 and 6 are views of portions of the pin-remo- 

replaced with new replacement pins. Frequently, there val tool of FIGS. 1, 2 and 3; 

are other structures other than the closely spaced, slen- 25 FIG. 7 is a sectional view showing the pin-removal 

der in-board pins in the area of the defective or dam- tool positioned over a pin to be removed; 

aged pin. It is important that defective pins be removed FIGS. 8 and 9 are sectional views based on a view 

axially thereof to avoid any rotational or lateral move- taken along line 8 — 8 of FIG. 7 showing the pin in 

ment of the pins within the apertures which could result different positions within the pin-removal tool; 

in damage to the mtegrity of the i4)ertures and the 30 FIG. 10 is a view of each of the ends of the pin-inser- 

printed wiring board. Due to the close spacing of the pin-removal facility showing various pin-inser- 

slender pins, difficulty also arises in positioning a tool removal attachments to be used with the facil- 

over the defective pins for removal thereof while avdd- 

ing damage to adjacent pins. 11 is a perspective view of the pm inserter. 

US. Pat No. 4,028.790, which issued to J. M. ^5 DETAILED DESCRIPTION 

Dupuis, discloses a tool which is insertable over and _ 

facilitates removal of connector pins extending from Rcfcmng to FIG. t there is illustrated a support* 

and soldered to a support panel. The tool includes a ^ ^ printed wiring board, designated generally by 

main body which is held in contact with a surface of the ™ numeral 21, formed with apertures 22 for supporting 

panel. The main body member includes an axially slid- ^ ? ^^"^^ °^ "1^°^ ^ designated g^eraUy 

ing gripping member having a spUt gripping i^rtion ^ ^3,^ .'f ^ ittm-board pms. 

which is moved by a tubular member sul^ouncfing the ^ ^ ""^T^ S'^'^ 

gripping member and which, on axial movement, forces f u^J^^t "^^I't 

thespUt gripping portion of the gripping member into spectivdj^^ Each 23 also u^^ 

firm fricSn^ c^tect with the p^. Mofeover, further T^^^^^ ^^"^ mtennobatc ^on of Ae 

a«ai r«,^«-^^♦ «f JL^u^ lu^ ^^^^ 26 and on which are formed lower shoulders 29. 

axial mov«nent of the tubular member moves the gnp- p ^ pmposes of discussion, the shduldeis 29 are 

^wir^^r ""h '^"^T JdS^to a side of the board 21 hTreina^ 

U li ^^^e the pm. A prvotally ^fe^ to as a component side 31 and the opposite side 

mounted, latoafly ex^ the 50 of the board hereinafter wiU be refern^d to s^ 

movanent of the tubular member While the tool dis- 32 of the board. The pins 23 are momited into the 

closed m the Dupuis patent could be used to withdraw 3 rtures 22 of the board 21 in a 0. 125 inch grid pattern, 

the pins disctosed therem, ^e structure of the Dupuis The8haaks26and27of the pins 23 are of a square cross 

tool 15 very bulky and could not be used jn r^anovmg section having a slender dimension of 0.025 inch per 

closely-spaced, slender pins. Also, the actuatmg ele- 55 side. Adjacent pins 23 are spaced apart by about 0.100 

ments of the Dupuis tool extend latendly therefrom. i„ch and are ananged therefore in an extremely close 

With this arrangement, the manual operation of the tool array. 

would tend to pull the tool laterally of the axis thereof The pins 23 are manufactured from a blank sheet (not 

and thereby damage the adjacent, closely spaced slen- shown) of copper-nickcl-tin aUoy in a punch and die 

^ ^ ^ 60 operation. During the formation of each pin 23, shear 

Consequently, there exists a need for a tool which surfaces are formed along opposite edges as the pin is 

will remove shouldered inns from an array of closely punched from the blank sheet. In particular, the shanks 

spaced pins in a printed wiring board in a m[anufacturing 26 and 27 have four sides with two opposite sides being 

environment as well as in a field operation. In addition, formed by the shear surfaces. The remaining two sur- 

the tool must maintain a position coaxial with the pin 65 faces of the shanks 26 and 27 are formed from the flat 

being removed to avoid damage to adjacent in-board major surfaces of the blank sheet and are ultimately 

pins and to maintain the mtegrity of the apertures of the gold plated in preparation for mating connection with 

printed wiring board. other facilities. 
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When the pins 23 are mounted in the board 21, the 
lower shoulders 29 of each pin are located 0.060 inch 
from the component side 31 of the board to form a space 
therebetween. Ultimately, the pin-populated board 21 
serves as a back plane which is secured to the rear of an 5 
apparatus frame (not shown). A spacer aligner (not 
shown) is attached to edge portions of the board 21 to 
insure alignment of the board with the frame. Other 
printed circuit boards (not shown) are inserted into the 
frame so that edge board connectors (not shown) 10 
mounted on the leading edge of each of the other boards 
electrically mate with associated ones of the pins 23 to 
provide an interconnecting facility. 

As is best shown in FIGS. 1, 2 and 3, when one of the 
in-board pins 23 is damaged or defective, such as pin IS 
23a, the damaged or defective pin is extracted from the 
board 21. It is essential that the extraction of the dam- 
aged pin 23a be accomplished carefully to avoid damag- 
ing the printed wiring board 21 and disturbing the integ- 
rity of the aperture 22. Moreover, due to the close ar- 20 
rangement of the slender, spaced pins 23, removal must 
be accomplished without damaging the adjacent pins 
23. 

Referring to FIG, 4, there is illustrated a combined 
pin-removal and pin-insertion facility, designated gener- 25 
ally by the numeral 33, A pin-insertion tool 34 is sup- 
ported at a first end of the facility 33 and has been de- 
scribed in co-pending U.S. application Sen No. 965,008, 
filed on Nov. 30, 1978, now U.S. Pat. No. 4,206,543 and 
assigned to the assignee of this application. The disclo- 30 
sure of the co-pending application Ser. No. 965,008 is 
incorporated herein by reference thereto. A pin-remo- 
val tool, designated generally by the numeral 36, ex- 
tends from a second end of the facility 33. 

Referring to FIG. 5, the tool 36 includes an insert 35 
such as a handle 37 having a shaft 38 integrally formed 
therewith and extending axially toward the second end 
of the facility 33. The handle 37 and the shaft 38 are 
constructed of a non-conductive material such as plas- 
tic. A set of external threads 40 are formed on a portion 40 
of the shaft 38 near the handle 37. Referring to FIGS. 1, 
5 and-7» a pin-removal member, designated generally by 
the numeral 39, extends axially from the shaft 38. The 
pin-removal member 39 includes a shank retainer, desig- 
nated generally by the numeral 41, and a shoulder re- 4S 
ceptor, designated generally by the numeral 42. An 
extension 43 of the shank retainer 41 is pressed into a 
bore 44 formed in the shaft 38 for axial alignment there- 
with. A cylindrical opening 46, formed laterally of the 
axis in the extension 43, is axially aligned with a trans- SO 
verse opening 47 formed in the shaft 38. The shank 
retainer 41 is formed with a set of external threads 48 on 
a reduced portion 49 extending from the extension 43. 
The reduced portion 49 is formed with a bore 50 for 
axially receiving the upper shank 26 of the pin 23^7. 55 

The shoulder receptor 42 is formed with an axial bore 
51 extending from a first ot open end of the receptor 
. toward a cap 52 formed at a second or cap end of the 
receptor. A set of internal threads 53 are formed in the 
wall of the bore 51 adjacent to the open end of the 60 
receptor 42. A transverse cros&«ectionaJ slot 54, which 
is formed through the cap 52 and the cap end of the 
shoulder receptor 54, communicates with the bore 51. A 
pair of shoidder-retaining portions 55 are formed by 
internal surfaces of the cap 52 and are located on oppo- 6S 
site.sides of the slot 54. 

As further illustrated in FIG. 7, the shoulder receptor 
42 is placed over the shank retainer 41 and is threadedly 



attached thereto by virtue of the threads 48 and S3. A 
dowel pin 56 is inserted into aligned apertures 57 and 60 
formed through the receptor 42 and the retainer 41, 
respectively, to fixedly secure the receptor to the re- 
tainer. 

As illustrated in FIGS. 1, 6 and 7, the tool 36 further 
includes a sleeve, designated generally by the numeral 
58, and having an outside diameter of 0.7S inch. The 
sleeve 58 includes an axial bore 59 with a set of mtemal 
threads 61 formed in a portion of the wall of the bore. 
The sleeve 58 is also formed laterally with a rectangular 
through slot 62 which communicates with the bore 59. 
Moreover, the sleeve 58 is formed with an axially- 
aligned end casing 63 having an outside diameter of 
0.170 inch which is considerably less than the diameter 
of the sleeve. The end casing 63, which is formed with 
an axial opening, faciUtates encasement of the pin-remo- 
val member 39 while permitting access to the pin-remo- 
val member through the axial opening. The casing 63 
includes a seating end 64 which is located adjacent to 
the axial opening at the free end of the casing and is 
positionable onto the printed wiring board 21. 

The sleeve 58 is placed over the shaft 38 until the 
pin-removal member 39 is located within the end casing 
63. Rotation of the sleeve 58 threadedly attaches the 
sleeve to the shaft 38 by virtue of the threads 40 and 61. 
A pin 65 is inserted into the slot 62 of the sleeve 58, the 
transverse opening 47 of the shaft 38 and the cylindrical 
opening 46 in the extension 43 to retain the pin removal 
member 39 with the shaft. One end of the pin 64 extends 
into the rectangular slot 62 whereby movement of the 
pin is limited within the slot. Thus, the rotational move- 
ment of the sleeve 58, and the axial movement of the 
shaft 38 within the sleeve, are limited by virtue of the 
limited travel of the pin 64 within the slot 62. 

To use the pin-removal tool 36, the pin-removal 
member 39 is positioned in axial alignment with, but 
spaced from, the defective pin 23fl on the component 
side of the board 21. The tool 36 is then moved toward 
the printed wiring board 21 to position the upper shank 
26 of the pin 23a within the bore 42 (FIG. 2). Upon 
continued movement of the tool 36, the laterally extend- 
ing portions 28 are moved into the slot 44 (FIGS. 2, 7 
and 8) and the lower shoulders 29 are moved past the 
plane of the shoulder-retaining portions 45 (FIG. 7). 
Eventually, the seating end 64 of the end casing 63 is 
moved into engagement with and bears firmly against 
the printed wiring board (FIGS. 2 and 7). The tool 36 is 
then rotated ninety degrees relative to the laterally 
extending portions 28 (FIG. 9) of the defective pin 23a 
This moves the shoulder-retaining portions 55 into the 
space between the component side 31 of the board 21 
and the adjacent lower shoulders 29 of the pin 23a to 
capture the laterally extending portions 28 of the pin 
23a within the pin-removal member 39. While maintain- 
ing the seating end 64 firmly against the board 21 and 
the handle 37 in a non-rotational position, the sleeve 58 
is rotated relative to the shaft 38. Rotation of the sleeve 
58 causes the shaft 38 to move axially within the sleeve 
and away from the board 21 due to the threaded attach- 
ment between the shaft and the sleeve (FIG. 1). As 
mentioned above, the pin-removal member 39 is fixedly 
attached to the shaft 38. Thus, as the shaft 38 is moved 
away from the board 21, the shoulder-retaining portions 
45 of the pin-removal member 39 engage the lower 
shoulders 29 of the defective pin 23a. As the shaft 38 
continues to be moved axially away from the board 21 
and the seating end 64 is held firmly against the board, 
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a pushing force is exerted by the shoulder«retainiiig and damage to the sleeve 71 of the attachment 66 when 

portions 55 against the lower shoulders 29 of the defec- the attaclmient is not in use. 

tive pin 23a to pull the pin axially from the aperture 22. As further illustrated in FIGS. 10 and 11, a pin in- 

Since the shaft 38 and the pin-reinoval member 39 are serter, designated generaUy by numeral 77, includes a 
not rotated during the period of remoyal of the pin 23a 5 body 78, a dowel pin 79 which is secured to and extends 

the pin is not rotated during removal. The non-rota- from one face of the body, and a pin-insertion member 

tional, axial removal of the pin23a avoids damageto the designated generally by the numeral 81. The pin-inser- 

integrity of the aperture 22 and tjde board 21 during pin tion member 81 is secured to and extends from one face 

removal. Also, by holding the seating end 64 firmly fOf the body 78 and is parallel to and spaced from the axis 

against the board 21, the tool 36 is maintained in a posi- of the body. The pin inserter 77 facilitates the insertion 

tion which is perpendicular to.the board thereby avoid- P**^ ^3 into apertures 22 of the printed wiring board 

ing damage to the pins 23 which are adjacent- to the pin 21 which are adjacent to the spacer aligner. The close- 

23a being removed. Further, the relatively small diame- ness of the spacer aligner to the adjacent aperture 22 

ters of the pui-removal member 39 and the end casing 63 :Prevents the use of the pin-insertion tool 34 described in 

permit the removal portion of the tool 36 to be- posi- the copending application noted above. Thus, by locat- 

tioned within the confined space between surrounding »»g spatially the pin-insertion member 81 from the axis 

pins 23 during removal of^pin 23a without damage to msertion member can be positioned 

the adjacent pins. Also, other working portions of the adjacent to the spacer ali^ex to permit the insertion of 

tool36,suchasthesleeve58;thehandle37andtheshaft P'"^ ^ ^ ^o^rd 21 adjacent.to fhe spacer 

38, do not have to be inserted into the confmfcd space. ^ ^^1?^^- ■ ^ ^ ^ r , 

Therefore, these working portions of thi tool 36 can be ^The^structure of the body 78 facdttates placement 

of a larger size which faciUtates easy manual manipula- hereof over atubular guide member 82 of the pm-in^jr- 

tion and provides sturdy suppdrt for the cntire<tool. f '^^'^ ^? fits into an aperture 83 to 

Referring to FIG, 10, an Attachment, designated gen- prevent rotational moveme^^ 

erally by the numeral 66, facilitates the rental of de- ^ ?^ shoulders » of the pm 23 with a trans ve,^ 
fective or damaged pins 23. from the wiring side 32 of "^^ ^ ^ "^L?' J^L^'^''^^''^ "^^^^ 

the board 21. The attachment 66 is useful whfen the ^7^^!?,,':^^^ 

, ^„ r.t • J • • i * o7, wnicn receives and noias the .upper shank 26 of the 

shoulders 29 of the pm 23j are damaged so as to prevent - « • r^-^^ ^^/ok ^ti 

r^t. * J '1. J A I i_ pm 23, is formed between the arms 80. When the pm 23 

J' . ^ T"!^ ^^""f "^^r ^ ^ property inserted into the passageway 87, the ams 86 

the board 21 is mounted mto the apparatus tome, the ^^^^ ^^^^ ^^^^ 26 of the 

spacer aligner IS posiUoned^adjac^ pins jhis avoids any damping of the plated surfaces of 

^ on the component side of Iheboaid^ the shank 26 which could cause damage thereto. A 

the spacer aligner prevents the use of the tool 36 in ^ pin-insertion member 81. at one end 

removmg any defectiyc pi^ 23a from the component 35 thereof, is cut away to form a step 88, The step 88 ex- 

side of the board 21 where the defective pm is adjacent .p^^ portion of the passageway 87, thus facilitating 

to the spacer iligner, Therefo^^^ the pin ,23ii must be insertion of the pin 23 into the passageway. A pair of 

pushed from the winng si5le pf thfe board 21 by use of spaced shouldeis 99. are formed integrally with and 

the attachment 66. ^ / .extend from the free end of the pin-msertion member 81 

The attachment 66 includes a body 67 which is ppsi- 40 ^nd are located on each side of the passageway 87 for 

tionable over the end casing 63 ^liid interfaces with the engaging respective ones ofthe portions 28 ofthepm 23 

end of the sleeve 58. A dowel pin i$8, which is attached y^i^ the pin is mserted mto the passageway. The shoul- 

to one face ofthe attachment 66/ fits intpjin apqrture 69 jcrs 89 are 0.016 inch high and permit the insertion of 

formed in a mating face of the sleeve 58 to prevent the portion 28 of the pin 23 to a position 0.016 inch 

rotational movement of the attachment r;elative to the 45 ^below the outer plane of the spacer aligner. A user of 

slccye. A sleeve 71, having a diameter less tlian the ^ pin inserter 77 can visually align the line 84 with 

diameter of the body 67, is intbgraUy formed with and portions 28 of pin 23 adjacent to the aperture 22. The 

extends in axial alignment from the bcxiy; A metal insert line 84 permits alignment of the shoulders 29 of the pm 

72 is seduredwithm the base of the sleeye 71 adjacent to 23 with adjacent in-board pins whose shoulders are 

the body 67 to act as a stop for the tip end of the lower 50 recessed in the spacer aligner and therefore are not 

shank 27 of the pin 23ff bemg removed. In use, the at- accessible for prcalignment purposes. The cap 74 also 

tachment 66 is mounted onto the end casing 63. The provides an impact surface when the pin inserter 77 is 

sleeve 71 is placed over the lower shank 27 of the pm being used. 

23a from the whrmg side 32 of the board 21 until the tip The cap 73 is formed with structure which facilitates 
end of the shank engages the metal insert 72. By exert- 55 the placement thereof over the pin-insertion member 81. 
ing an impacting force against a cap 73 at the oppo«te When the attachment 66 is bemg used, the cap 73 pro- 
end of the facility 33, the defective or damaged pm 23a vides an impacting surface for a user of the tool. Addi- 
is poshed out of the board 21 from the wiring side 32 to tionally, the cap 73 is used as a safety cover to prevent 
the component side 31 thereof. injury to the tool user and damage to the pin-insertion 

As illustrated in FIG. 10, a cap 74 includes a dowel 60 member 81 ofthe pin inserter 77 when the mserter is not 
pin 75 which is secured to one face of the cap and ex- in use. 
tends therefrom. The cap 74 is designed to be placed What is claimed is: 

over the sleeve 71 of the attachment 66 with the dowel 1. A pin-removal tool for removing a pin from a 
pin 75 being inserted mto an aperture 76 formed in a support where the pin is formed with a portion extend- 
mating face of the attachment 66. When the pin>inser- j55 ing laterally from the axis thereof, comprising: 
tion tool 34 is being used, the cap 74 provides an impact a casing; 

surface for a suer of the tool. Additionally, the cap 74 is a pin-removal member positioned for movement 
used as a safety cover to prevent injury to the tool user within the casing, 
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means for axially moving the pin-removal member 
within the casing upon rotation of the casing; and 

means formed on the pin-removal member for captur- 
ing the laterally extending portion of the pin with 
the pm-removal member so that upon rotation of S 
the casing the pin-removal member moves axially 
within the casing to withdraw the captured pin 
from the support. 

2. The pin-removal tool as set forth in claim 1 
wherein the means for axially moving comprises: 10 

a sleeve formed at one end of the casing; 

an insert having portions positioned with the sleeve; 

means for securing the pin-removal member to one 

end of the insert to locate the pin-removal member 

within the casing; and IS 
means for attaching the insert within the sleeve to 

facilitate axial movement of the insert upon rota^ 

tion of the sleeve. 

3. The pin-removal tool as set forth in claim 2 which 
further comprises means for limiting the axial move- 20 
ment of the uisert and the rotational movement of the 
sleeve. 

4. The pin-removal tool as set forth ui daim 3 
wherein the limiting means includes: 

a slot formed through the wall of the sleeve; and 23 
a pin mounted in the insert and having portions which 
protrude through the slot to limit Uie axial move- 
ment of the ins^ and the rotational movement of 
the sleeve. 

5. The pin-removal tool as set forth in claim 2 30 
wherein the attaching means includes: 

a set of external threads formed on the insert; and 
a set of internal threads formed in an interior wall of 
the sleeve to facilitate threaded attachment be- 
tween the insert and the sleeve. 33 

6. The pm-removal tool as set forth in claim 2 
wherein the pin includes a shank axially extendmg from 
the laterally extendmg portion with the portion having 
a shoulder formed along one edge theieof and wherein 
the pin-removal member includes: 40 

a shank receptor formed with a bote for receiving the 

shank of the pin; 
means for securing the shank receptor to the insert; 
a shoidder retamer for engag^ the shoulder of the 

pin during removal ofthe pin from the support and 4S 
means for attaching the shoulder retainer to die shank 

receptor. 

7. The pin-removal tool as set forth in claim 6 
wherem the shoulder retainer includes: 

abor^ 30 



8 



a cap formed at one end of the bore; 

a transverse cross-sectional slot formed through the 

cap and communicating with the bore; and 
means for retaining the shoulder of the pin within the 

shoulder retainer. 

8. The pin-removal tool as set forth in claim 7 
wherein the retaining means includes internal surfaces 
of the cap which engage the shoulder during removal of 
the pin. 

9. A pin-removal tool for removmg a pin from a 
support where the pin includes a shank and a pair of 
shoulders extending laterally on opposite sides of the 
shank in the same plane* comprising: 

an insert; 

a sleeve having a slot formed through a wall thereof; 

means for attachmg the insert within the sleeve to 
facilitate axial movement of the insert upon fotar 
tion of the sleeve, 

a pin mounted in the insert having portions which 
protrude through the dot to limit the axial move- 
ment of the insert and the rotational movement of 
the sleeve; 

a shank receptor formed with a bore for receiving the 
shank of the pin; 

means for securing the shank receptor to the insert; 

a shoulder retainer for engaging the shoulders of the 
inn during r^noval of the. pin from the support; 

means for attaching the shoulder retainer to the shank 
receptor and 

a casing formed at one end of the sleeve and posi- 
tioned about the shoulder retainer. 

10. The pin-removal tool as set forth in claim 9 
wherem the shoulder retahier includes: 

abpr^ 

a cap formed at one end of the bore; 
. a transverse cross-sectibnal slot formed through the 

cap and commnnfcating with the bore; and 
means for retuning the shoulders, of the pm witiiin 

the shoukterretatner. 

11. The phi-removal tool as set forth m daun 10 
wherein the retaimn^ means includes a pair of sfaoulder- 
retaimng portions formed by internal surfaces of the cap 
located on opposite sides of the sfot. 

12. The pin-removal tool as set forth m clanns 2 or 9 
wherein the msert mcludes: 

a shaft whkifa is msertable within the sleeve and 
a handle formed with the shaft and extendmg from an 

end of the sleeve opposite the end at whfeh the 

casing is formed. 
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